Adolescent pregnancy has been linked to the perpetuation of poverty across successive generations of women in a family, largely because it interrupts young women's schooling and reduces their chances of entering the job market. [1] [2] [3] [4] From a deterministic viewpoint, the underlying hypothesis is that the children of women who became pregnant as adolescents see early motherhood as the norm, and are more likely than others to follow their mother's model of early childbearing and to subsequently raise their own children in poverty.
In the early 1990s, Kahn and Anderson 2 reviewed the U.S. literature and found that few studies had tested this hypothesis longitudinally, highlighting the inherent methodological difficulties of obtaining direct data from different generations. After analyzing data from the 1988 National Survey of Family Growth, these authors found a marked intergenerational pattern in which the daughters of women who had had their first child before age 20 were twice as likely as others to become teenage mothers. However, when this association was adjusted for variables that reflected the socioeconomic conditions in which these mothers had raised their daughters, the role of the mother's age at first birth diminished substantially.
In the same decade, Furstenberg et al. 1 followed a cohort of U.S. children of black adolescent mothers over a 20-year period. They found an association between the mothers' age at first birth and their daughters' age at sexual initiation and at first pregnancy. Nevertheless, a large majority of second-generation men and women did not repeat the reproductive behavior of their mothers, and the authors attributed this in part to the legalization of abortion.
In the first decade of the 21st century, longitudinal studies [5] [6] [7] [8] conducted in various countries have attempted to identify factors involved in the repetition of early childbearing across generations; such factors could be used to develop public policies aimed at delaying childbearing until adulthood. In Brazil, the association between adolescent pregnancy and poverty has been widely accepted. 9 The argument that adolescent childbearing contributes to school dropout, lower education levels, poorer job opportunities and consequently lower income levels has featured prominently in Brazilian studies. [10] [11] [12] [13] Traditionally, Brazilian women became pregnant at an early age and had large families; in recent decades, however, several societal changes have influenced childbearingamong them, the wider availability of education, the greater participation of women in the job market and the increased use of contraceptive methods, which intensified in the 1960s. 14 Since the 1970s, women's fertility has declined, especially among groups with the highest fertility rates: blacks, the poor, the least educated and those living in rural areas or in the north or northeastern region of the country. 15 However, a so-called "rejuvenation of fertility" occurred in the 1990s, marked by absolute and relative growth in the mean number of children born to women aged [15] [16] [17] [18] [19] . 16 The impact of early childbearing on adolescents depends to a great extent on their socioeconomic status. For middleclass adolescents, having a child does not generally represent a disrupting factor in their life trajectory, although it may delay their academic careers. 17 Among adolescents of lower socioeconomic status, the disruption is usually greater. 9 However, recent studies have shown that factors other than childbearing also contribute to such disruption, and that about one in five of these adolescents leave school prior to becoming pregnant. 18 In addition, young women are often already involved in childcare before giving birth themselves, and those in low-income households are socialized regarding the traditional roles of mothers and housewives, and hence help take care of the children in the family. Thus, having a child during adolescence may not constitute a "break in their daily routine of childcare." 19 Using data from Brazil's National Survey by Household Sampling, Rios-Neto et al. 20 showed that the relationship between women's fertility and education level has changed over time. In 1983, 48% of children aged 0-4 had mothers with low education levels. This proportion fell to 21% over the following 10 years, principally because of the wider availability of education and the consequent increase in the proportion of mothers who received more schooling.
Few studies have been conducted in Brazil to evaluate adolescent childbearing across generations, particularly with a focus on evaluating the educational, sexual and reproductive trajectories of daughters and sons. Most such studies involving young men have been carried out in other countries. 4, 5 A notable exception, however, is the GRAVAD study (Adolescent Pregnancy: A Multicenter Study on Young Persons, Sexuality and Reproduction in Brazil), conducted in 2002 among young men and women living in three cities. 21 Its objective was to reconstruct the sexual and reproductive trajectories of the respondents and, albeit indirectly, to obtain information on the reproductive history of the previous generation.
We used GRAVAD data in this study to investigate whether the risk of young women becoming pregnant-or of young men impregnating a partner-was associated with their mother's having had her first child before age 20, and if so, to determine whether adolescents' education level played a role in this association.
METHODS

Protocol
The GRAVAD study collected data from 4,634 men and women aged 18-24. The study used a three-stage probabilistic selection process to ensure that the sample was representative of the general population in this age-group. The sample included about 1,500 subjects in each of three cities-Porto Alegre, Rio de Janeiro and Salvador; the desired sample size was based on existing estimates of the percentage of women who had ever been pregnant by age 18 or 19 (25% and 35%, respectively, in 1996) . 22 Of this full sample, 66% were aged 20-24, and 11% of respondents in this age-group did not know their mother's age at her first birth. Hence, 2,701 respondents were included in the present study; younger subjects were excluded because they could still get pregnant by age 20, the age at which the dependent variable was dichotomized.
To guarantee adequate geographic distribution in the first stage, a randomized sample was selected and stratified into census sectors, grouped into five strata according to mean income level and the education level of the head of the family. In the second stage, 33 homes in each sector were randomly selected from a list produced to identify the domiciles of young persons in the targeted age-group, considering the possibility of a loss to follow-up of 20%. In the third stage, a young person was chosen from among all eligible individuals in the selected house; the individual whose birthday was the first in the year was selected, or in the case of identical dates, the individual whose name was first on an alphabetical list.
Data were obtained in private face-to-face interviews held in discreet locations, and without the presence of third parties older than four. We used a previously tested questionnaire that collected information on respondents' educational, employment, sexual and reproductive histories. Almost all of the interviewers were students or professionals in human sciences who were of an age similar to that of the subjects. All completed questionnaires were reviewed by the supervising team. Twenty percent of the questionnaires were randomly selected, and specific responses were verified by telephone or by returning to respondents' homes. Double data entry was performed using Epi Info software version 6.04b. STATA version 10 was used to allow for incorporation of sample design effects and the relative weights of sampling units.
Measures
The age at which a young woman first became pregnant was the dependent variable; for young men, the corresponding variable was their age when they first impregnated a partner. The age at which a respondent's mother had her first child was the principal independent variable. Both variables were dichotomized as younger than 20 years old and 20 or older. (Young men and women who had no previous history of pregnancy, including virgins, were assigned to the older group.) For descriptive purposes, we combined these dependent and independent variables to yield four categories: both respondent and mother younger than 20, mother younger than 20 and respondent 20 or older, mother 20 or older and respondent younger than 20, and both 20 or older.
The following covariables were selected to evaluate possible effect modifiers and confounding factors: the young person's race or ethnicity (white, black, mixed race or Brazilian Indian); per capita monthly family income (categories based on the minimum salary at the time of study, R$180, about US$65); parents' union status (living together, sepa-Volume 35, Number 3, September 2009 RESULTS Fifty-three percent of respondents were female, 49% were black or of mixed race, and 35% were very poor (per capita monthly family income less than R$180; not shown). Seventy-eight percent of respondents had completed primary school, whereas 44% of their mothers had not finished their primary education. Thirty percent of women reported having gotten pregnant before their 20th birthday, and 21% of men had been younger than 20 when they first impregnated a partner. In these subgroups, 34% of the women and 31% of the men reported that their own mother had had her first child before she was 20. Twentynine percent of women who had had an adolescent pregnancy were cohabiting at the time, as were 12% of adolescent men whose partner had gotten pregnant. Among women who reported an adolescent pregnancy, 46% had remained in school during the pregnancy, 37% had left school after getting pregnant and 17% had left school and then got pregnant. Similarly, among adolescent men whose partner had gotten pregnant, 42% had stayed in school during the pregnancy, 40% had left school after the pregnancy and 18% had already left school.
When respondents' age at first pregnancy was compared with their mother's age when she first gave birth, the distribution of men and women among the four categories was similar. In 13% of all mother-daughter pairs, the mother had had a birth and the daughter a pregnancy during adolescence; for mother-son pairs, this proportion was 10% ( Figure 1 ). In 21% of mother-daughter and mother-son pairs, however, the mother had had an adolescent birth but the daughter or son had not had a pregnancy experience by age 20. In contrast, in 15% of mother-daughter and 12% of mother-son pairs, the mother was at least 20 when she had her first birth, while the daughter or son experienced a pregnancy during adolescence. Finally, in 51% of motherdaughter pairs and 57% of mother-son pairs, the mother 
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Note: Women who had not been pregnant,as well as men who had never impregnated a partner,were included in the older category. rated when child was 20 or older, separated when child was younger than 20 or never lived together); involvement of the respondent in domestic chores when aged 15-18 (responsible for most chores, divided equally with others, helped or had no obligations); paid employment for at least three months prior to turning 20 (yes or no); respondent received his or her first information on pregnancy or contraception from mother (yes or no); and respondent's and mother's education levels. Educational mobility was assessed by comparing respondents' education level with that of their mother; 23 using the completion of primary education as a cutoff point, the three categories were downward or both with low education, upward, and both with high education. Finally, a school trajectory measure classified respondents into three categories: irregular with temporary dropout, irregular without temporary dropout (i.e., the student repeated a grade) and regular.
Analysis
First, respondents were classified by their adolescent pregnancy experience and their mothers' adolescent childbirth experience. Differences across the percentage distributions of respondents in the four respondent-mother age categories, by background characteristic, were tested for significance using Pearson's chi-square test with secondorder Rao-Scott correction (1984). 24 For both daughters and sons, differences in the distributions of both agegroups were also tested separately for each corresponding maternal age-group. Next, a stratified analysis tested for potential effect modifiers and confounding factors on the principal association, yielding odds ratios.
Multivariable logistic regression analysis was used to assess associations between adolescent pregnancy and mother's age at first childbirth. Possible confounding effects were verified, and factors that altered the principal association by around 20% when removed from the saturated model were considered confounders; those that were not confirmed as confounders were excluded from the final model. Covariables identified in the stratified analysis as potential effect modifiers of the principal association were tested for confirmation. Therefore, an effect modifier was any factor that modified the association across levels of the main explanatory variable. These covariables were added in a stepwise manner to the regression analyses. Diagnosis of the model was made according to goodness of fit (analysis of residues) using the F-adjusted mean residual test. 25 Because this is a more recently developed test for complex data, the same models were generated without weighting the data (naive model) and assessed using the Hosmer-Lemeshow goodness-of-fit test. The entire analysis was conducted while taking the gender differences identified in previous analyses into consideration; 17, 23 therefore, separate models were created for men and women.
The study was approved by the internal review boards of the institutions involved. Participants signed an informed consent form prior to completing the questionnaire. *Asterisks indicate that the distribution in the first column is significantly different from that in the second column,or that the distribution in the third column is significantly different from that in the fourth column,at p<.05. †Includes daughters who had not gotten pregnant. ‡Includes sons who had never impregnated a partner. Note:Significant differences were found across the distributions of the four daughter-mother and four son-mother age categories for all variables.
had not had an adolescent birth and the son or daughter had not experienced an adolescent pregnancy. Among those whose mother had had her first child in adolescence, 61% of women did not get pregnant by age 20 and 67% of men said their partners had not become pregnant before they had turned 20, thereby not repeating their mothers' experience of early pregnancy (not shown). However, not all of the daughters' pregnancies-nor of the pregnancies among the sons' partners-led to childbirth: Eighty-four percent of pregnant daughters and 43% of sons' partners did not carry their pregnancies to term.
Among women whose mother had had an adolescent birth, higher proportions of those who had had an adolescent pregnancy than of those who had not were in the lowest two income tiers and had parents who had separated before the respondent was 20 ( Table 1) . They were more likely than their counterparts who had not become pregnant to have been responsible for most of the domestic chores, to have little education, to have had less education than their mother and to have attended school irregularly with temporary dropouts.
Women whose mother had had a child before age 20 but who themselves had not gotten pregnant by this age had higher family income than those who had had an adolescent pregnancy, and were more likely to have parents who stayed together and to have helped with household chores but not to be primarily responsible for them. The two groups reported similar levels of paid employment. Although more than half of young women without adolescent pregnancies had mothers who had not completed primary school, almost two-thirds had attended high school or university. In comparison with their peers who had become pregnant, they were more likely to have attended school irregularly without temporary dropout or to have attended regularly.
Among young women whose mother had not had an adolescent birth, those who had had an adolescent pregnancy were more likely than those who had not to come from a low-income family, to be black or of mixed race, and to have been principally responsible for household chores. Compared with their counterparts who had not had an early pregnancy, these young women were more likely to have worked for more than three months before they were 20, and less likely to have received their first information on pregnancy and contraception from their mother. Like their mothers, more than half of this group had gone no further than primary school, and the majority had attended school irregularly, with temporary dropout.
Finally, women who, like their mothers, had delayed pregnancy and childbearing until after adolescence had the highest level of family income of the four groups; they were the least likely to have had the primary responsibility for chores and the least likely to have worked for more than three months before they were 20. These young women were the most likely of the four groups to have received their first reproductive health information from their mother. They were also the most likely to have a mother who had attended high school or university, and by far the most likely to have done so themselves.
Among men, the profiles across the four categories were similar to those among the women, with several exceptions. A majority of men had only helped with domestic chores or had no obligations between ages 15 and 18, and men were more likely than women to have worked in paid employment for more than three months prior to turning 20.
In the univariate logistic regression for women, adolescent pregnancy was associated with their mother's having had a child before age 20 (odds ratio, 2.0; Table 2 ). However, this association was lost once any responsibility for domestic chores at ages 15-18 (2.3) was added. The variable that had the strongest association with adolescent pregnancy when added to the model was women's not finishing or finishing only primary school (5.1), suggesting that this variable was the most important in the model.
In the logistic regression for men, being younger than 20 when they first impregnated a partner was associated with TABLE 2. Odds ratios (and 95% confidence intervals) from logistic regression analyses assessing the association between adolescent pregnancy experience and selected variables, by whether women were younger than 20 at first pregnancy or men were that age at their first pregnancy experience able with which to assess generational differences. Furthermore, the fact that proportionally more men than women reported that their first experience of pregnancy occurred at age 20 or older reflects differences in the sexual and reproductive experiences of men and women. 23 We found that sizable proportions of both men and women did not repeat their mother's experience of adolescent pregnancy, indicating that other factors may have played a role in their reproductive behavior. In the United States in the 1990s, 1 it was already obvious that the large majority of daughters of black mothers who had had an early childbirth were not repeating the same pattern of parenthood. Furstenberg et al. 1 believed that the legalization of abortion in the United States contributed toward the decline in births among adolescents, and allowed young people to make a choice about early child rearing. Although abortion is legally prohibited in Brazil, among the young people interviewed in the GRAVAD study, 17% of adolescent women and 46% of adolescent men's partners terminated their pregnancy. 26 This may be a reflection of their greater interest in academic pursuits, principally among individuals from the more privileged social classes who tend to delay first pregnancy or, in the case of an unplanned pregnancy, resort to induced abortion. According to that study, the proportion of abortions among first pregnancies grew as the level of schooling and family monthly per capita income increased. Furthermore, adolescent pregnancy was found to be less prevalent among more socially privileged young people, and when it did occur, they were more likely to opt for abortion. 26 Although the cross-generational repetition of reproductive behavior was similar among women and men in our study and in the few other studies that have included men, 4,5 the factors associated with this pattern were different for sons and daughters. In addition to education level, other factors related to adolescent pregnancy among women included performing domestic chores and the separation of parents before the child turned 20. For men, paid employment was the most important factor. Barber 5 found that separation of parents was also related to the repetition of adolescent pregnancy and childbearing across generations.
Gender-related differences in the performance of domestic chores in adolescence merits particular mention. In general, surveyed women participated more in housework: The majority of those who became pregnant before age 20 and whose mothers had had their first child in adolescence were the principal persons responsible for domestic chores, suggesting that domestic responsibilities are a strong socialization mechanism promoting reproduction and maternity. Furthermore, given the risk of interruptions in education and dropping out of school, maternity may appear to be the only possible avenue that can be carried out successfully within unfavorable family and social contexts. 27 Regardless of when their partner became pregnant, proportionally more men than women reported having worked for more than three months before age 20. Although there has been an increase in the participation of young women 2.3) . The strength of this association generally decreased as the variables included in the women's analysis were added. However, unlike in the model for women, the mother's adolescent childbearing and the son being younger than 20 when his partner conceived remained associated, even with the inclusion of level of education in the model.
Education and the Intergenerational Pattern of Adolescent Pregnancy
Following further analysis, we excluded all variables that did not act as effect modifiers or confounding factors, leaving only level of education in the final models on adolescent pregnancy for both men and women (not shown). For women, the positive association between having an adolescent pregnancy and their mother having her first child by age 20 disappeared when adjusted for her level of education (odds ratio, 1.27; 95% confidence interval, 0.85-1.90). For men, however, being younger than 20 when they impregnated a partner and being the son of a woman who had had an adolescent birth remained associated when the education variable was added (1.76; 1.2-2.7).
DISCUSSION
Longitudinal studies are the most appropriate strategy for conducting intergenerational analyses, yet such studies are costly and protracted. Hence, we identified few studies of this type in the literature, and the majority of these originated in developed countries. One of the strengths of the GRAVAD study was the inclusion of data on the reproductive experience of the mothers of young men and women, which permitted analysis of the potential "transmission" of adolescent pregnancy across generations despite the cross-sectional design of the study.
The present study identified a crude association between daughters' and sons' level of education and their mother's early pregnancy. Nevertheless, this association diminished or disappeared when other variables were incorporated into the final regression models for men and women, respectively. Our results also demonstrated that there was considerable socioeconomic heterogeneity among the young men and women who experienced adolescent pregnancy. Nonetheless, the majority of these young people were of mixed race or black, and had low education levels and low family incomes. By contrast, the young people who, like their mother, delayed pregnancy and childbearing until after age 20 were predominantly white and had higher education levels and higher family incomes.
Similar findings have been reported in studies conducted in other countries. [2] [3] [4] [5] One of the studies suggested that the repetition of adolescent pregnancy across generations was influenced by the socioeconomic and environmental conditions in which the young people were raised, namely, low monthly family income, large families, low education levels and parents who were separated. 5 However, because of gender differences and generational inequalities, caution should be exercised when comparing the reproductive experiences of mothers and sons. Only recently have men been included in studies of pregnancy before age 20, and therefore limited data are avail-and the cultural context in which young people live significantly shape their educational and reproductive trajectories, the health care system must define specific strategies to ensure that young women and men are provided with adequate information on contraceptive methods, which would help enable them to make informed choices and thus postpone the start of their reproductive lives.
in the job market in recent decades, female participation is still lower than that of males, who become involved in economic activities even when they are still in school. 28 Although increased access to the education system may improve men's and women's ability to enter the job market, women may still not be successful in obtaining better jobs or higher salaries, especially if they have children. 29 Regarding the association of education level with adolescent pregnancy, the mean number of years of schooling completed by youth who began school between 1981 and 1985 (corresponding to those surveyed for this study) doubled the number of years completed by the generation that began school in [1941] [1942] [1943] [1944] [1945] 20 which may have contributed to our findings. Because the young people who were classified as upwardly mobile or at a high education level were also less likely than their mothers to have experienced adolescent pregnancy, it is reasonable to conclude that when younger generations have greater access to education, they also have improved opportunities to avoid early childbearing. Even with these opportunities, however, it is crucial to break the cycle of poverty that affects many young people in Brazil, which represents a significant barrier to their aspirations.
Limitations
This study has some limitations. The mother's age at the birth of her first child was supplied by her son or daughter, and their responses may not be accurate. Furthermore, about 10% of those interviewed were unable to supply this information; however, we found no differences between this group and the rest of the sample. Likewise, assuming that adolescent pregnancy would be a significant event in the lives of the young people (as well as in the lives of their mothers), if some responses were biased, the bias was probably toward underreporting their own pregnancy and that of their mother prior to age 20, which would have reduced the associations we found.
Another limitation is that young men may have underreported (or not known about) a partner's pregnancy, or a decision to have an abortion. Yet when women who said that they had become pregnant at some time were asked about their partner's reaction, only 2% said that he had not been told about it. 30 Although these data were not included in the present study, it is reasonable to apply this information to the sample's population of men.
Conclusions
A positive association was found between the mother's age at her first childbirth and her daughter's or son's age at first pregnancy experience, as has been previously shown. [1] [2] [3] [4] Nevertheless, the most important finding was the role of the young adult's education level, which neutralized this association among women and diminished it among men.
These findings reinforce the need for policies aimed at increasing adolescents' access to schooling and encouraging them to remain in school, as well as helping those who have quit school to re-enroll. In addition, since gender differences 
